












KDYH EHHQ LQYHVWLJDWHG LQ ZLGH UDQJH RI WHPSHUDWXUHV DQG PDJQHWLF ILHOGV ,W ZDV IRXQG WKDW
EHORZ &XULH WHPSHUDWXUH 7& |  . WKH SULVWLQH VWDWH H[KLELWV SKDVH VHSDUDWLRQ FRPSULVLQJ
IHUURPDJQHWLF DQGDQWLIHUURPDJQHWLFSKDVHV7KHPHWDVWDEOH VWDWHVZLWK UHGXFHGPDJQHWL]DWLRQ
ZHUHREWDLQHGE\ VXFFHVVLYHQXPEHURITXLFNFRROLQJVRI WKH VDPSOHSODFHG LQ FRQWDLQHUZLWK
NHURVHQHRLOPL[WXUH%\DQLQFUHDVLQJQXPEHURITXLFNFRROLQJV!WKHORQJWLPHUHOD[DWLRQ
DSSHDUHGDW.DQGWKHPDJQHWL]DWLRQUHYHUVHGLWVVLJQDQGEHFDPHVWURQJO\QHJDWLYHLQZLGH




DW URRP WHPSHUDWXUH WKHDEQRUPDOPDJQHWLF VWDWH LV HUDVDEOH ,W LV VXJJHVWHG WKDW WKHQHJDWLYH
PDJQHWL]DWLRQ REVHUYHG UHVXOWV IURP D VSHFLILF FRXSOLQJ RI WKH QDQRPLFURVL]H IHUURPDJQHWLF









DQG HOHFWULFSURSHUWLHV 7KH HOHFWURQGRSHGPDQJDQLWHVGRQRW H[KLELW D SXUH IHUURPDJQHWLF
)0 JURXQG VWDWH DW DQ\ FRPSRVLWLRQ 0DQJDQLWHV ZLWK   [  a  KDYH D *W\SH
DQWLIHUURPDJQHWLF $)0 VSLQ VWUXFWXUH:LWK LQFUHDVLQJ[ ORFDO)0UHJLRQV DSSHDU LQ WKH*




UDGLL RI WKH $VLWH FDWLRQV U$ RI $%2 SHURYVNLWH VWUXFWXUH DQG E\ WKH GLVRUGHU RI WKHLU
GLVWULEXWLRQ7KHTXHQFKHG GLVRUGHU LQ D VROLG VROXWLRQ RI UDUH HDUWK DQG DONDOLQH HDUWK $(
HOHPHQWV FDQ EH HYDOXDWHG E\ WKH FDWLRQ GLVRUGHU SDUDPHWHU V      $LL L UU[ ¦  ZKHUH [L
GHVFULEHIUDFWLRQDORFFXSDQFLHVRI$VLWHFDWLRQSRVLWLRQDQGULDUHWKHHIIHFWLYHLRQLFUDGLLRI$
VLWHFDWLRQVLHRI/QDQGRI&D,QWKLVSDSHUZHSUHVHQWWKHUHVXOWVRIWKHPHDVXUHPHQWVRI
PDJQHWLF SURSHUWLHV RI 6P&D\6U\0Q2 ZLWK ORZ 6U GRSLQJ \      7KH
LQFUHDVHRI6UFRQWHQWUHVXOWVLQWKHLQFUHDVHRIU$IURPU$ cIRU\ WRU$ c
IRU\ DQGWKHVFKDQJHVDFFRUGLQJO\IURPV IRU\ WRV IRU\ 
 2XU DWWHQWLRQ LV PRVWO\ IRFXVHG RQ \    VDPSOH IRU ZKLFK DQ XQXVXDO PHWDVWDEOH
GLDPDJQHWLF',$EHKDYLRUXQGHUDVSHFLDOWKHUPDOWUHDWPHQWLVGHVFULEHGEHORZ
7KH PDJQHWLF PHDVXUHPHQWV ZHUH SHUIRUPHG LQ WKH WHPSHUDWXUH UDQJH    . DQG
PDJQHWLFILHOGVXSWRN2HXVLQJ3$50RGHOYLEUDWLQJVDPSOHPDJQHWRPHWHU960
$OORIRXUPHDVXUHPHQWVZHUHFDUULHGRXWRQF\OLQGHUVKDSHVDPSOHVKDYLQJDGLDPHWHURIPP
DQG KHLJKW RI  PP  0HDVXUHPHQWV ZLWK 960 ZHUH FDUULHG RXW RQ VDPSOHV SODFHG LQ
PLQLDWXUH&X%HKLJKSUHVVXUHFRQWDLQHUVHUYHGDVDVDPSOHKROGHUILOOHGZLWKNHURVHQHPLQHUDO
RLO PL[WXUH $GGLWLRQDOPHDVXUHPHQWV RI DF VXVFHSWLELW\ RI \    VDPSOHZHUH FDUULHG RXW
XVLQJD4XDQWXP'HVLJQ3306

7KH PHDVXUHPHQWV RI WKH WHPSHUDWXUH GHSHQGHQFHV RI WKH PDJQHWL]DWLRQ RI




,Q VLPLODULW\ ZLWK 6P&D0Q2 VDPSOH ERWK &XULH DQG 1HHO WHPSHUDWXUHV RI
6P&D6U0Q2ZHUHHTXDO WRDERXW.VHH)LJD$QLQVHW LQ)LJDSUHVHQWV
PDJQHWL]DWLRQFXUYHVRI6P&D6U0Q2YVPDJQHWLFILHOGDW.DQG.FKDUDFWHUL]HG
E\ D QHJOLJLEOH FRHUFLYH ILHOG +& 7KH VSRQWDQHRXV PDJQHWL]DWLRQ0 REWDLQHG E\ D OLQHDU
H[WUDSRODWLRQRIWKHKLJKILHOGPDJQHWL]DWLRQWR+ LVDWWULEXWHGWRWKH)0SKDVH,QWHUHVWLQJO\













NHURVHQH 7KH FRROLQJ GRZQZDV SHUIRUPHGZLWK YHU\ TXLFN FRROLQJ 4& ZH HVWLPDWHG WKDW
VSHHGRI FRROLQJZDV DV KLJK DV XS WR .PLQ UHVXOWLQJ LQ D ORQJ WLPH UHOD[DWLRQ DQG LQ D
UHGXFHGPDJQHWL]DWLRQVHH)LJDQG)LJD,WZDVIRXQGWKDWWKHILUVW4&WKHUPDOF\FOHVGR
QRW LQIOXHQFH WKH PDJQHWLF SURSHUWLHV RI WKH VDPSOH WKH VWDWH ZLWK UHGXFHG DQG HYHQWXDOO\
UHYHUVHG PDJQHWL]DWLRQ DULVHV RQO\ DIWHU    4& F\FOHV VHH )LJ  6WDWHV ZLWK UHGXFHG




0D[LPDO QHJDWLYH YDOXH RI PDJQHWL]DWLRQ ZDV REWDLQHG DIWHU VHYHUDO !  4& F\FOHV ZKLOH
NHHSLQJWKHVDPSOHDW57GXULQJIHZKRXUVUHVXOWHGLQWKHIRUPDWLRQRIDQHZSULVWLQHOLNHVWDWH,W




QRW4& WR ORZ WHPSHUDWXUHV GLDPDJQHWLVPPD\ VXUYLYH VHH)LJ E:H KDYH FKHFNHG WKH
SRVVLELOLW\ WR LQGXFH WKH PHWDVWDELOLW\ DQG QHJDWLYH PDJQHWL]DWLRQ LQ 6P&D\6U\0Q2 ZLWK
GLIIHUHQW6UGRSLQJ:HWHVWHGYDULRXVVDPSOHVEXWWKLVSHFXOLDUGLDPDJQHWLVPZDVREVHUYHGRQO\
IRU\ ZKLOHIRUWKHVDPSOHVZLWKFORVHFRPSRVLWLRQ\ DQG\ RQO\PHWDVWDEOH
VWDWHVZLWKVWURQJO\UHGXFHGPDJQHWL]DWLRQZHUHREWDLQHG
)LJXUHVKRZV WKH0+FXUYHVRI6P&D6U0Q2 DWYDULRXV WHPSHUDWXUHVREVHUYHG
DIWHUVHYHUDO4&F\FOHV7KHIROORZLQJIHDWXUHVDUHQRWLFHDEOHLDOLQHDUGLDPDJQHWLFUHVSRQVH
LVREVHUYHGIRU7!.XSWRPDJQHWLFILHOGRIN2H2QHILQGVWKHGFVXVFHSWLELOLW\FGLD|
u  HPX J2H DW7   .$W WHPSHUDWXUHV EHORZ . WKHUH LV DQ DGGLWLRQRQDO
VWURQJORZILHOG',$FRQWULEXWLRQWRVXVFHSWLELOLW\DQGWKHWRWDO',$VXVFHSWLELOLW\RIWKHVDPSOH
EHFRPHVVWURQJO\ILHOGGHSHQGHQW
7KH RFFXUUHQFH RI PDJQHWL]DWLRQ UHYHUVDO DQG ',$ UHVSRQVH LQ SHURYVNLWH VWUXFWXUHV LV QRW
ZLWKRXWSUHFHGHQW7KHUHYHUVDORIPDJQHWL]DWLRQZDVREVHUYHGLQSHURYVNLWHYDQDGDWHV/D92
/X92<92  DQGDOVRLQWKHPHWDOOLFJODVV3U$O1L&X)H7KRXJKWKHDERYHYDQDGDWHV






. LQ VPDOOPDJQHWLF ILHOGVZHUH DWWULEXWHG WR WZR FRXSOHG VSLQFDQWLQJPHFKDQLVPV WKDW
RSSRVH RQH DQRWKHU QDPHO\ DQ DQWLV\PPHWULF ']\DORVKLQVNL±0RUL\D H[FKDQJH DQG VLQJOHLRQ
DQLVRWURS\ 5HYHUVDO RI PDJQHWL]DWLRQ DQG ',$ UHVSRQVH ZDV REVHUYHG SUHYLRXVO\ DOVR LQ
GLIIHUHQW PDQJDQLWHV VXFK DV '\&D0Q2  *G&D0Q2  /D[*G[0Q2 
1G0Q2G1G[&D[0Q2\DQG1G&D0Q&U27KHUHYHUVDORIPDJQHWL]DWLRQLQWKHVH
FRPSRXQGV ZDV LQWHUSUHWHG DV D PDQLIHVWDWLRQ RI D IHUULPDJQHWLFOLNH EHKDYLRU GXH WR WKH
LQWHUSOD\RIWZRPDJQHWLFDQWLIHUURPDJQHWLFDOO\FRXSOHGVXEODWWLFHVUDUH±HDUWKVXEODWWLFHDQG0Q
VXEODWWLFH ,IPDJQHWL]DWLRQVRI WZRVXEODWWLFHVKDYHGLIIHUHQW WHPSHUDWXUHGHSHQGHQFHVDQGDW
GHFUHDVLQJ WHPSHUDWXUH WKH PDJQHWL]DWLRQ RI WKH VXEODWWLFH DOLJQHG DQWLSDUDOOHO ZLWK PDJQHWLF
ILHOGUDUH±HDUWKVXEODWWLFHJURZVPRUHUDSLGO\WKDQWKDWDOLJQHGZLWKILHOGWKHQHWPRPHQWPD\
SRLQWRSSRVLWHWRWKHDSSOLHGPDJQHWLFILHOGLQDIHUULPDJQHWLFOLNHVWDWHEHORZWKHFRPSHQVDWLRQ




DQG WKDW RI 6P&D6U0Q2 FRQVLVWV LQ WKH IDFW WKDW WKHPHWDVWDEOH',$ UHVSRQVH RI WKH
ODWHURQHRFFXUVRQO\XQGHUYHU\FULWLFDOFRQGLWLRQVQDPHO\WKHTXLFNFRROLQJa.PLQ
RI WKH VDPSOH ZKLOH LW LV EHLQJ SODFHG LQ SUHVVXUH FHOO ILOOHG ZLWK SUHVVXUH WUDQVPLWWHG PHGLD
PL[WXUHRINHURVHQHDQGPLQHUDORLO7KHDEVHQFHRIRQHRIWKHVHFRQGLWLRQVLVFUXFLDOIRU
H[DPSOH4&ZLWKRXWDSUHVVXUH WUDQVPLWWHGPHGLDGRHVQRW OHDG WRDSSHDUDQFHRIGLDPDJQHWLF




VDPSOH DQG WKH LQQHUZDOO RI WKH SUHVVXUH FHOO SURGXFHV LQKRPRJHQHRXV VWUDLQV LQ WKH VDPSOH





DW ORZ WHPSHUDWXUH LV FORVH WR ]HUR  1HYHUWKHOHVV ZH EHOLHYH WKDW LQ RXU H[SHULPHQWV WKH
GLDPDJQHWLFVWDWHRFFXUVGXHWRDQLVRWURSLFVWUHVVHVZKLFKPD\DULVHXSRQTXLFNVROLGLILFDWLRQRI
WKHNHURVHQHRLOPL[WXUH7KHVHVWUHVVHVLQORZWHPSHUDWXUHFHOOVDUHWKHFRPELQHGUHVXOWRIPDQ\
IDFWRUVXQHTXDODQGQRQXQLIRUPFRQWUDFWLRQRI WKHFHOODQGRI WKHSUHVVXUH WUDQVPLWWHGPHGLD
WKH UDWH RI WKH FRROLQJ DQG WKH SODFHPHQW DQG WKH GLPHQVLRQ RI WKH VDPSOH  7KH REVHUYHG
VZLWFKLQJIURPRQHPHWDVWDEOHVWDWHWRDQRWKHUDERYH7&VXSSRUWVWKLVYLHZVHH)LJE7KH




LQWHUSUHWHG DV DSRVVLEOHPDQLIHVWDWLRQRI DQ H[FLWRQLFPHFKDQLVPRI VXSHUFRQGXFWLYLW\ 
&KXHWDOFODLPHGWKDWUHVXOWVREVHUYHGIRU&X&OPD\EHH[SODLQHGE\VXSHUFRQGXFWLYLW\DWWKH
&X&X&O LQWHUIDFH GXH WR WKH GLVSURSRUWLRQDWLRQ RI &X&O  &X  &X&O $V D UXOH ',$
DQRPDOLHV ZHUH REVHUYHG RQO\ ZKHQ WKH &X&O VDPSOHV ZHUH UDSLGO\ FRROHG RU ZDUPHG 
%URZQHWDOREVHUYHGODUJHGLDPDJQHWLVPDSSURDFKLQJIOX[H[FOXVLRQLQ&G6DW.
DIWHU VXGGHQ UHOHDVH RI SUHVVXUH ZLWK WKH UDWH JUHDWHU WKDQ  *3DVHF ,W DSSHDUV WKDW LQ
VLPLODULW\ZLWKWKHUHVXOWVIRU6P&D6U0Q2DVWURQJGLDPDJQHWLVPLQ&X&ODQG&G6ZDV
REVHUYHGRQO\LQKLJKO\LQKRPRJHQHRXVVWDWH$VDSODXVLEOHDOWHUQDWLYHWRWKHPRGHOVDVVXPLQJ
H[FLWRQLF PHFKDQLVP RI VXSHUFRQGXFWLYLW\  LQ &X&O DQG &G6 WKH HOHFWURQ ORFDOL]DWLRQ
PHFKDQLVPUHVXOWLQJLQVWURQJGLDPDJQHWLVPZDVDOVRVXJJHVWHG&KDEDQKDVIRUPXODWHG
WKHGHVFULSWLRQRI',$ VXVFHSWLELOLW\E\ WKHH[SUHVVLRQF   xHS!PFZKHUHx LV WKH
QXPEHURIHOHFWURQSHUFPS!LVWKHPHDQVTXDUHUDGLXVRIWKHHOHFWURQRUELWDQGPLVWKH
HOHFWURQPDVV7KLV IRUPXOD DSSOLHG IRUSRO\FU\VWDOOLQH&X&OZLWKJUDLQ UDGLXVRI WKHRUGHURI

 QP JDYH F     LQ UHDVRQDEOH DJUHHPHQW ZLWK H[SHULPHQWDO UHVXOWV 6LPLODU
H[SODQDWLRQZDVSURSRVHGIRUODUJH',$VXVFHSWLELOLW\LQEDOOPLOOHG6U&D&X2+HUQDQGR
HWDOVXJJHVWHGWKDWWKHODUJHVL]HHOHFWURQRUELWVRIWKHQDQRVWUXFWXUHVRULJLQDWHGE\WKHEDOO





)LVKHU HW DO  DUJXHG UHFHQWO\ WKDW IDVW FRROLQJ UHVXOWV LQ D ODUJH QXPEHU RI GHIHFWV DQG
TXHQFKHG E\ IDVW FRROLQJ GLVRUGHU OHDGV WR IRUPDWLRQ RI LQKRPRJHQHRXV PHWDVWDEOH VWDWHV LQ
6P6U0Q2 ,Q WKLVFDVH WKH UHDVRQDEOH UDGLXVRI ODUJHVL]HRUELWVPD\EHUDWKHU UHODWHG WRD
VL]H RI H[WHQGHG GHIHFWV DQG H[FHHGV WHQV RI QDQRPHWHUV ,W VKRXOG EH HPSKDVL]HG WKDW WKH
H[LVWHQFHRIODUJHVL]HRUELWVPXVWQRWEHDFFRPSDQLHGE\DQLQFUHDVHGPDFURVFRSLFFRQGXFWLYLW\
DVWKHODWWHULVSUREDEO\JRYHUQHGE\WKHKLJKUHVLVWLYLW\RIJUDLQERXQGDULHVDQGUHJLRQVEHWZHHQ
JUDLQV 7KH FDOFXODWLRQV RI 2QLVKFKHQNR  IRU D FXELF FU\VWDO ZLWK QDUURZ YDOHQFH DQG
FRQGXFWLRQEDQGVKDYH UHYHDOHG WKDW WKHRUELWDOPRWLRQRIEDQGHOHFWURQV LQDPDFURVFRSLFDOO\
LQKRPRJHQHRXV FU\VWDO FDQ SURGXFH DQ DQRPDORXVO\ VWURQJ GLDPDJQHWLVP ZKLFK PD\ QRW EH
DVVRFLDWHGZLWKHOHFWURQHOHFWURQLQWHUDFWLRQV
%DVLQJ RQ H[SHULPHQWDO GDWD DQG DERYH GLVFXVVLRQ RQH PD\ VXJJHVW WKDW LQ KLJKO\
LQKRPRJHQHRXV VWDWH OLNH WKDW RFFXULQJ LQ 6P&D6U0Q2 WKH REVHUYHG VWURQJ
GLDPDJQHWLVPPD\EH UHODWHG WRPHWDVWDEOHQDQRFU\VWDOOLQHFRQILJXUDWLRQ UHVXOWLQJ LQ ORFDOL]HG
ZDYH IXQFWLRQ RI HOHFWURQV ZLWK ODUJH VL]H HOHFWURQ RUELWV ,QGHHG ZKHQ H[DPLQLQJ WKH
H[SHULPHQWDOGDWDIRUWKHILHOGGHSHQGHQWQHJDWLYHPDJQHWL]DWLRQVKRZQLQ)LJZHVHHWKDWWKH
VDPSOHEHKDYHVLQWKHPHWDVWDEOHVWDWHDVDV\VWHPRI)0FOXVWHUVLQD',$PDWUL[%HORZ)0
WUDQVLWLRQ ZLWK 7& |  . VHH )LJ  WKH PDJQHWL]DWLRQ FXUYHV H[KLELW D KLJK QHJDWLYH
SHUPHDELOLW\ DW ORZ ILHOGV DQG D',$ VXVFHSWLELOLW\ DW KLJKHU WHPSHUDWXUHV ,Q VRPH VHQVH WKH






WKH',$ VWDWH DOPRVW FRLQFLGH VHH)LJ 7KLV VHHPV WREH D FOHDU HYLGHQFH WKDW GLDPDJQHWLF
UHVSRQVHLVDVVRFLDWHGZLWKPDJQHWL]DWLRQRI)0FOXVWHUV
7KH GLVORFDWLRQQHWZRUN IRUPHG LQ VWUDLQHG SRO\FU\VWDOOLQH VDPSOH LQ D FRQWDFWZLWK IUR]HQ
NHURVHQHRLO PL[WXUH LV D SODXVLEOH PHGLXP ZKHUH HOHFWURQV ZLWK ODUJH VFDOH RUELWV PD\ EH
FRQILQHG6XFKHOHFWURQVORFDOL]HG LQRUELWVZLWKUDGLXVRI WHQVQDQRPHWHUVFDQJLYHULVH WR WKH
OLQHDU GLDPDJQHWLF UHVSRQVH DW WHPSHUDWXUHV 7&  7   . VHH )LJ  7KH QHJDWLYH
PDJQHWL]DWLRQ REVHUYHG DW7  .PD\ UHVXOW IURP WKH SKDVH VHSDUDWLRQ LQZKLFK WKH )0


























WHPSHUDWXUH LV DWWULEXWHG WR D GHFUHDVH RI WKH GRPLQDQW GDPSLQJ IRUFHV LW DULVHV IURP WKH
VFDWWHULQJRISKRQRQV([SHULQHQWDOUHVXOWVIRUYDULRXVPDWHULDOVKDYHVKRZQ WKDWGLVORFDWLRQ
YHORFLW\ LQFUHDVHV VLJQLILFDQWO\ MXVW LQ UDQJH RI VPDOO VKHDU VWUHVV    ±  *3D  )RU
H[DPSOHLQ1D&ODWURRPWHPSHUDWXUHWKHGLVORFDWLRQYHORFLW\LQFUHDVHVIURPPVWR
PVDWDSSOLHGVKHDUVWUHVVLQFUHDVLQJIURPDERXW*3DWR*3D,WDSSHDUVWKDWMXVW





KLJK SUHVVXUH ,W ZDV IRXQG  WKDW XQGHU KLJK K\GURVWDWLF SUHVVXUH a  *3D WKH PRELOLW\ RI





D LVDFRPSOH[SURFHVVZKLFKFDQQRWEHFKDUDFWHUL]HGE\DVLQJOH UHOD[DWLRQ WLPH%RWK WKH
GLVORFDWLRQ QHWZRUN DQG )0 FOXVWHUV PD\ FRQWULEXWH WR WKH ORQJ WLPH UHOD[DWLRQ RI WKH
PDJQHWL]DWLRQ
,W LV NQRZQ WKDW WKH GLVORFDWLRQ QHWZRUNV FDQ FKDQJH WKH HOHFWURQLF SURSHUWLHV RI PHWDOOLF
FRPSRXQGV  $V DQ H[DPSOH RI WKH LQIOXHQFH RI GLVORFDWLRQV RQ WKHPDFURVFRSLF SURSHUWLHV RI
PDWHULDOVRQHPD\PHQWLRQWKHSRVVLELOLW\RIIRUPDWLRQRIQRQXQLIRUPORFDOL]HGVXSHUFRQGXFWLQJ
VWDWH LQ WKHYLFLQLW\RI LVRODWHGGLVORFDWLRQRUGLVORFDWLRQQHWZRUNGLVFXVVHGE\1DEXWRYVN\DQG
6KDSLUR
,Q RUGHU WR SURYLGH DQ LQVLJKW LQWR WKH QDWXUH RI WKH QHJDWLYH PDJQHWL]DWLRQ LQ
6P&D6U0Q2 DQ DOWHUQDWLYH PDJQHWRVWULFWLYH HIIHFW ZDV FRQVLGHUHG 7KH
PDJQHWRVWULFWLYHDSSURDFK5HIZDVXVHGIRUDWKLQILOPRI/D&D0Q2GLWVXJJHVWVWKDW





,Q FRQFOXVLRQZHKDYHSUHVHQWHGQHZ UHVXOWV FRQFHUQLQJ WKHPHWDVWDEOLW\ DQGGLDPDJQHWLF
EHKDYLRU RI SRO\FU\VWDOOLQH 6P&D6U0Q2 REVHUYHG DIWHU VHYHUDO F\FOHV RI TXLFN
FRROLQJ,WKDVEHHQHVWDEOLVKHGWKDW6P&D6U0Q2H[KLELWVDPDJQHWLFSKDVHVHSDUDWLRQ
EHORZ7&|.LQYROYLQJIHUURPDJQHWLFDQGDQWLIHUURPDJQHWLFSKDVHV:HKDYHVKRZQWKDW
WKH VDPSOH SODFHG LQ D FDSVXOH ZLWK NHURVHQHRLO PL[WXUH H[KLELWV D VWURQJ QHJDWLYH
PDJQHWL]DWLRQ DV D UHVXOW RI D  QXPEHU RI TXLFN FRROLQJV 6XUSULVLQJO\ WKH VWDWH RI QHJDWLYH
PDJQHWL]DWLRQLVVWDEOHIRUDORQJWLPHDQGLWLVHUDVDEOHRQO\DWWHPSHUDWXUHDERYH.DIWHU
NHHSLQJ WKH VDPSOH DW WKLV WHPSHUDWXUH IRU DERXW RQH KRXU ,W LV DOVR IRXQG WKDW WKH QHJDWLYH











































































































































)LJ  FRORU RQOLQH D $Q H[DPSOH RI FKDUDFWHULVWLF UHOD[DWLRQ RI PDJQHWL]DWLRQ RI
6P&D6U0Q2 DIWHU TXLFN FRROLQJ WR  . LQ ]HUR ILHOG E 7HPSHUDWXUH
GHSHQGHQFHRIPDJQHWL]DWLRQRI6P&D6U0Q2 LQ WZR LQGHSHQGHQW UHDOL]DWLRQVRI
PHWDVWDEOH GLDPDJQHWLF VWDWH ,QVHW VKRZV LQ WKH H[WHQGHG VFDOH WKH VZLWFKLQJ IURP RQH
PHWDVWDEOHVWDWHWRDQRWKHU
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